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WHAT IS CLAIMED ISj „ , 

1 1 . An iscslated infectious chimeric respiratory 

2 syncytial virus (RSV)\comprising a major nucleocapsid (N) 

3 protein, a nucleocapsid. phosphoprotein (P) , a large polymerase 

4 protein (L) , a RNA polym^ase elongation factor, and a partial 

5 or complete RSV genome or jantigenome of one RSV strain or 

6 subgroup virus combined witn. a heterologous gene or gene segment 

7 of a different RSV strain or Vubgroup virus to form a chimeric 

8 RSV genome or antigenome. \ 

1 2. The chimeric RSV of\claim 1, wherein the chimeric 

^ genome or antigenome comprises a paVtial or complete human RSV 

3 genome or antigenome of one RSV subgroup or strain combined with 

4 a heterologous gene or gene segment finom a different, human or 

5 non-human RSV subgroup or strain. \ 

1 3 . The chimeric RSV of claim 2 ,\wherein the 

2 heterologous gene or gene segment is from a jiuman RSV subgroup 

3 A, human RSV subgroup B, bovine RSV or muriile >^SV. 



1 4 . The chimeric RSV of claim x, wherein the 

2 heterologous gene or gene segment is se/ected from a NSl, NS2, 

3 N_P, M, SH, M2 (ORFl) , M2(ORF2), L, F yOr G gene or gene segment. 

1^ ^ / 5 . The chimeric RSV of o?^im 4 , wherein the 

2 /heterologous gene or gene segment ^encodes a RSV F, G or SH 

3 / glycoprotein or a cytoplasmic domain, transmembrane domain, 

4 ' ectodomain or immunogenic epitope thereof . 

1 6. The chimeric RSV of claim 1, wherein the chimeric 

2 genome or antigenome compri^s a partial or complete human RSV A 

3 subgroup genome or antigen<Dme combined with a heterologous gene 

4 or gene segment from a human RSV B subgroup virus . 

1 7 . The chiineric RSV of claim 6 , wherein the 

2 heterologous gene or /gene segment from human RSV B encodes a RSV 

3 F, G or SH glycoprotein or a cytoplasmic domain, transmembrane 

4 domain, ectodomain^^r immunogenic epitope thereof. 
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1 8. The chimeric RSV of clainy 6, wherein one or more 

2 human RSV B subgroup glycoprotein genes/ F, G and SH or a 

3 cytoplasmic domain, transmembrane domain, ectodomain or 

4 immunogenic epitope thereof is substituted within a RSV A genome 

5 or antigenome. / 

^1 / 9. The chimeric RSV of claim 8, wherein one or both 

2 I human RSV B subgroup glycoprotein gehes F and G is substituted 

3 to replace one or both counterpart F and G glycoprotein genes in 

4 the RSV A genome or antigenome. / 

1 10. The chimeric RSV off claim 9, wherein both human 

2 RSV B subgroup glycoprotein genes /F and G are substituted to 

3 replace the counterpart F and G gfl_ycoprotein genes in the RSV A 

4 genome or antigenome. / 

1 11. The chimeric RSv/ of claim 1, wherein a first 

2 heterologous gene or gene segmept is substituted to replace a 

3 counterpart gene or gene segmemt within the partial or complete 

4 RSV genome or antigenome, and L second heterologous gene or gene 

5 segment is added to the partial or complete RSV genome or 

6 antigenome to form the chimeijic RSV genome or antigenome. 

1 12. The chimeric /RSV of claim 1, wherein the chimeric 

2 genome or antigenome is furtther modified by one or more 

3 attenuating mutations. / 

1 13. The chimerijb RSV of claim 12, wherein the 

2 chimeric genome or antigerpme incorporates at least one and up 

3 to a full complement of attenuating mutations present within a 

4 panel of biologically deraved mutant RSV strains, said panel 

5 comprising cpts RSV 248 /aTCC VR 2450) , cpts RSV 248/404 (ATCC 

6 VR 2454) , cpts RSV 248/955 (ATCC VR 2453) , cpts RSV 530 (ATCC VR 

7 2452) , cpts RSV 530/1003 (ATCC VR 2451) , cpts RSV 530/1030 (ATCC 

8 VR 2455), RSV B-1 cp52/2B5 (ATCC VR 2542), and RSV B-1 cp-23 

9 (ATCC VR 2579) . / 
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14. The chimeric RSV of claim 12, wherein the 
chimeric genome or antigenome incorporates at least one and up 
to a full complement of attenuating mtitations specifying a 
temperature- sensitive amino acid substitution at Phe52i# Gl^ssi/ 
Met 1169 or Tyri32i in the RSV polymerase gene L, or a temperature - 
sensitive nucleotide substitution ir/ the gene-start sequence of 
gene M2 . 

15. The chimeric RSV ofi claim 12, wherein the 
chimeric genome or antigenome incpiiporates at least one and up 
to a full complement of mutations/ from cold-passaged attenuated 
RSV, said complement of mutations including mutations specifying 
an amino acid substitution at ^il2si the RSV N gene, GIU218 or 
Thr523 in the RSV F gene, Cys3i9 </r HiSiggo in the RSV polymerase 
gene L. 



1 16. The chimeric RSV of claim 1, wherein each of the 

2 human RSV B subgroup glycoprotein genes F and G is added or 

3 substituted within a human RSV A genome or antigenome to form 

4 the chimeric genome or antigenome, which is further modified to 

5 incorporate one or more attenuating mutations. 
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17. The chimeric RSV of claim 16, wherein both human 
RSV B subgroup glycoprotein genes F and G are substituted to 
replace counterpart F and/G glycoprotein genes within an RSV A 
genome or antigenome to fjorm the chimeric genome or antigenome, 
which is further modified to incorporate attenuating point 
mutations selected from /(i) a panel of mutations specifying 
temperature-sensitive amino acid substitutions at Glngai and 
iy^i32i in the RSV polymerase gene L; (ii) a temperature -sensitive 
nucleotide substitutiom in the gene-start sequence of gene M2 ; 
(iii) an attenuating panel of mutations adopted from cold- 
passaged RSV specifying amino acid substitutions Val267 He in 



the RSV N gene, and 



to Tyr and HiSiggo Tyr in the RSV 



polymerase gene L; or (iv) a deletion of the SH gene. 



223 

18. The chimeric RSV of claim {l2, wherein the 
chimeric genome or antigenome incorporate^ at least two 
attenuating mutations. 

19. The chimeric RSV of claim/ 18, wherein the 
chimeric genome or antigenome incorporates attenuating mutations 
adopted from different biologically derifv^ed mutant RSV strains. 

20. The chimeric RSV of clai/m 12, wherein the 
chimeric genome or antigenome includes /at least one attenuating 
mutation stabilized by multiple nucleo)tide changes in a codon 
specifying the mutation. 

21. The chimeric RSV of c^aim 1, fonnulated in a dose 
of 10^ to 10^ PFU of attenuated virus/ 

22. The chimeric RSV of fclaim 1 further comprising a 
nucleotide modification specifying /a phenotypic change selected 
from a change in growth characteristics, attenuation, 
temperature-sensitivity, cold- adaptation, plaque size, host- 
range restriction, or a change in/ immunogenicity . 

23. The chimeric RSV /of claim 22, wherein a SH, NSl, 
NS2, M20RF2, or G gene is modified. 

f^f 24. The chimeric RSv of claim 23, wherein the SH, 

NSl, NS2 , M20RF2, or G gene is/ deleted in whole or in part or 
/expression of the gene is ablated by introduction of one or more 
stop codons in an open reading frame of the gene ; 

25. The chimeric /RSV of claim 22, wherein the 
nucleotide modification comprises a nucleotide deletion, 
insertion, substitution, adaition or rearrangement of a 

cis- acting regulatory sequence of a selected RSV gene within the 
chimeric RSV genome or antigenome . 

26. The chimeric RSV of claim 25, wherein the 
cis-acting regulatory sequence of the selected RSV gene is 
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3 changed to correspond to a heterologous regulatory sequence 

4 comprising a counterpart cis-acting/ regulatory sequence of the 

5 selected RSV gene from a different /rSV subgroup or strain or a 

6 cis-acting regulatory sequence of ya different RSV gene, 



1 27, The chimeric RSV of claim 25, wherein a gene end 

2 (GE) signal of the NSl or NS2 g^ne is modified to correspond to 

3 the GE signal of the RSV N gene 

[ / 28. The chimeric R^V of claim 22, wherein the 

ucleotide modification comprises an insertion, deletion, 
substitution, or rearrangement of a translational start site 
within the chimeric genome opr antigenome. 




29. The chimeri<p RSV of claim 28, wherein the 
translational start site f^>r a secreted form of the RSV G 
glycoprotein is ablated. 



1 30. The chimeric RSV of claim 22, wherein the 

2 chimeric genome or antiqenome is modified to encode a non-RSV 

3 molecule selected from pi cytokine, a T-helper epitope, a 

4 restriction site markei^, or a protein of a microbial pathogen 

5 capable of eliciting protective immune response in a mammalian 

6 host . 

1 31. The chimeric RSV of cladm 22, which incorporates 

2 a gene or gene segment from parainf Laenza virus (PIV) . 

1 32. The chimeric RSV cof claim 31, wherein the gene or 

2 gene segment encodes a P^V HN F glycoprotein. 



1 33. The chi/ 

2 segment encodes a cytc 

3 ectodomain or immunoge! 

4 PIV3 . 

1 34 . The 

2 genome or, antigenc 



^RSV of claim 32, wherein the gene 
lie tail, transmembrane domain, 
epitope of HN or F of PIVl, PIV2, or 



ric RSV of claim 1, wherein the chimeric 
>!rises a partial or complete human RSV 
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with an attenuating, heterologous 
ovine or murine RSV. 



35. The chimeric RsV of claim 1 which is a virus. 



36. Jb^ r^Vi-irn f^r-i h p.c; v nf nlni m 1 m li i i l i iH mmI^^mi^ 
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37 . A method^'^Eej n ctimulating the immune oyotem of an , 
i ndividual to induce protectiion ag ainHt P.q^T" whirh oompri qes 

admini pte r'' Ti g 1"^ i n^i nn j mimnnol o t fjn r ^ nl 1 i^r m jL-F-F-i r^-i f^nt 
ani onnt of ^-h*^ nTn-jmor-in T?nr nln-im 1 — cinmb-j HF^H Wl th a 

ph ysiologiggll^ '^-acceprable carrier. ~ — ^ ^ 



38. The method of claim 37, wherein the chimeric RSV 
dministered in a dose of iV)^ to 10^ PFU. 



39. The method of claim 37, wherein the chimeric RSV 
is administered to the upper respiratory tract. 



40. The method of 
is administered by spray. 



drople 



clJ^4^ 37, wherein the chimeric RSV 
r aerosol . 



41. The method of claim 37, wherein the chimeric RSV 
is administered to an individual seronegative for antibodies to 
RSV or possessing transplacentally Required maternal antibodies 
to RSV. 



1 42. The method of claim 37, wherein the chimeric RSV 

2 is a chimera of human RSV A and RSV B\ which elicits an immune 

3 response against either human RSV A oi RSV B. 

1 43. The method of claim 37, \ wherein the chimeric RSV 

2 is a chimera of human RSV A and RSV B wnich elicits an immune 

3 response against both human RSV A and RS^ B, 



1 44. The method of claim 37, wherein the chimeric RSV 

2 is a chimera of human RSV A and RSV B which elicits an immune 
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response against either hum^n RSV A or RSV B and is co- 
administered with an immunologically sufficient amount of a 
second attenuated RSV capabl^ of eliciting an immune response 
against human RSV A or RSV B A whereby an immune response is 
elicited against both human Mv A or RSV B. 

45. The method oi claim 44, wherein the chimeric RSV 

\J \ 

and second attenuated RSV are a(|ministered simultaneously as a 
mixture . 



1 46. An immunogenic composition to elicit an immune 

2 response against RSV comprising an immunologically sufficient 

3 amount of the chimeric RSV of/ claim 1 in a physiologically 

4 acceptable carrier, 

1 47. The immunogenic composition of claim 46, 

2 formulated in a dose of 10^ to 10^ PFU. 

1 48. The immunogenic composition of claim 46, 

2 formulated for administration to the upper respiratory tract by 

3 spray, droplet or aerosol. 

49. The i^munogenic composition of claim 46, wherein;; 
the chimeric RSV is /a chimera of human RSV A and RSV B which 

ilicits an immune response against either human RSV A or RSV B. 

50. Th^ immunogenic composition of claim 46, wherein 
the chimeric RSV /s a chimera of human RSV A and RSV B which 
elicits an immune^ response against both human RSV A and RSV B. 



1 51. /The immunogenic composition of claim 46, wherein 

2 the chimeric RSV is a chimera of human RSV A and RSV B which 

3 elicits an immune response against either human RSV A or RSV B 

4 and wherein dhe composition further comprises an immunologically 

5 sufficient afnount of a second attenuated RSV capable of 

6 eliciting an immune response against human RSV A or RSV B, 

7 whereby th^ composition elicits an immune response against both 

8 human RSV /A or RSV B . 
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1 52. An isolated polynucleotide molecule comprising a 

2 chimeric RSV genome J^r antigenome which includes a partial or 

3 complete RSV genome oV antigenome of one RSV strain or subgroup 

4 virus combined with a heterologous gene or gene segment of a 

5 different RSV strain or\subgroup virus. 
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53. The isolate>d polynucleotide molecule of claim 52, 
wherein the chimeric genomeV)r antigenome comprises a partial or 
complete human RSV genome or lantigenome of one RSV siibgroup or 
strain combined with a heterologous gene or gene segment from a 
different, human or non-human RiSV subgroup or strain. 

54. The isolated polynVcleotide molecule of claim 52, 
wherein the heterologous gene or gene segment is from a human 
RSV subgroup A, human RSV subgroup B>^ bovine RSV, avian RSV, or 
murine RSV. 



55. The isolated polynucleotide molecule of claim 52, 
wherein the heterologous gene or gene segment encodes a RSV F, G 
or SH glycoprotein or a cytoplasmic domain, transmembrane 
domain, ectodomain or immunogenic/ epitope thereof. 




56. The isolated po!lAn:iucleotide molecule of claim 52, 
wherein the chimeric genome or /antigenome comprises a partial or 
complete human RSV A subgroup /genome or antigenome combined with 
a heterologous gene or gene syegment from a human RSV B subgroup 
irus . 



57. The isolatejfl polynucleotide molecule of claim 52, 
wherein one or both human /RSV B subgroup glycoprotein genes F 
and G is substituted to ^place one or both counterpart F and G 
glycoprotein genes in the RSV A genome or antigenome. 



1 58. The isolated polynucleotide molecule of claim 57, 

2 wherein both human RSV B subgroup glycoprotein genes F and G are 

3 substituted to replace the counterpart F and^G glycoprotein 

4 genes in the RSV A M^rioxn^ or antigenome. 
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59. The isolated polynucledtide molecule of claim 52, 
wherein the chimeric genome or antigej/iome is further modified by 
one or more attenuating mutations. 

60. The isolated polynucleotide molecule of claim 52, 
wherein both human RSV B subgroup qaycoprotein genes F and G are 
substituted to replace counterpart /f and G glycoprotein genes 
within an RSV A genome or antigenofme to form the chimeric genome 
or antigenome, which is further modified to incorporate 
attenuating point mutations seledted from (i) a panel of 
mutations specifying temperature/- sensitive amino acid 



substitutions Glngai to Leu and 
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to Asn in the RSV 




polymerase gene L; (ii) a tempeprature-sensitive nucleotide 
substitution in the gene -start /sequence of gene M2; (iii) an 
attenuating panel of mutation^ adopted from cold-passaged RSV 
specifying amino acid substitiltions Valss? He in the RSV N gene, 
and Cys3i9 to Tyr and HiSiggo Tyt in the RSV polymerase gene L; or 
(iv) a deletion of the SH ge^e. 

61. The isolated/ polynucleotide molecule of claim 52, 
urther comprising a nucleotide modification specifying a 
phenotypic change selected /from a change in growth 
characteristics, attenuatijon, temperature-sensitivity, 
cold-adaptation, plaque s^ze, host-range restriction, or a 
change in immunogenicity . i 



1 62. The isolaiced polynucleotide molecule of claim 61, 

2 wherein a SH, NSl, NS2 , M20RF2 , or G gene is modified. 
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63. The isolated polynucleotide molecule of claim 61, 
wherein the nucleotide/ modification comprises a nucleotide 
deletion, insertion, atddition or rearrangement of a cis-acting 
regulatory sequence o^ a selected RSV gene within the chimeric 
RSV genome or antigei 



iome , 




64 . A method for prod^riing an infectious attenuated 
chimeric RSV particie from one or more isolated polynucleotide 
molecules encoding /said RSV, comprisitig: 



expressing m a C€i 



chimeric RSV genome or antig 
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11 or cell-free lysate an expression 



vector comprising an isolated polynucleotide comprising a 



anome and RSV N, P, L and RNA 



polymerase elongation factor! proteins . 



65. The method of claim 64, wherein the chimeric RSV 
genome or antigenome and the N, P, L and RNA polymerase 
elongation factor proteins aJq expressed by two or more 
different expression vectors.' 



